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(57) Abstract: A composition for holographic recording materials which comprises a binder polymer < A) soluble in organic sol- 
vents, a polymcrizablc compound (I J) having an cihylcnically unsaturated double bond, a pholopolymcrizaiion initiator (C), and 
a photosensitizer dye (D). It is excellent in sensitivity, transparency, and diffraction efficiency, which arc properties required for 
holography. The photopolymer composition for holography, which is for use in a volume-phase holographic recording material in 
which the intensity distribution concerning lightness/darkness of a light interference pattern is to be recorded based on changes in 
refractive index, comprises a binder polymer (A) soluble in organic solvents, a polymcrizablc compound (B) having an cihylcnically 
unsaturated double bond, a photopolymcrization initiator (C), a pholoscnsiiizcr dye (D), and a supcrscnsilizcr ( E). 
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;i/#x;W ^>y7i/>, v-tert-7^W^-**WV7*WK 2, 
30 5-^^^;P-2, 5-t!7, ^U">> tert-^P 
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¥Z4 $.?V-)immfotVX2, 2' -fc*7> (o-^DD7i~JW -4, 4 
' , 5, 5' -fh77x-jl/-l, 1' -E*f5^/-;k t:X (2, 4, 5 

5 ^/ir>{b£$l£LTfc:7. (rj5-2, 4 D^>* yl>- 1 — OV) 
-tfX (2, 6->?7;^P-3- (lH-tfn-;V-l-<;W -7xZJV) 

10 -If- :He-Ne (ifc^6 3 3 nm) , A r Cfeg5 1 5, 4 8 8 nm) , YAG 
(»S5 3 2 nm) , He-Cd 4 2 nm) moi-— tf-ft£«-r3 

& < , ^a^mau (o ics* l x&MMfcM &^-r *> (Df)tamx$> * . 
*o~>7~>, ^i^tmp-, *>77-*/x x^», jk*;^*^ 

20 pJtr?&D, W,Z\% rfi*/\>H^y^J <*WJKflMfilfc fNHL 1 98 6^ 
K r«Httfe*©<b#j (*MMflMT i/-X£~>-, 1 9 8 3*9 , m 

mwmmi mm&^®wi* s/-xa»>-, 19 86^) fctsKsnsaya 

25 ^vU >fl^i:tTTIBO 5 bO*0il^"C€S ; 

3- (2-^>V*^7V*U;W -7--7X^;V7^/) ^iJX 
3- (2-^>7*^7V*U;W -7 -^7^75/) 
3- (2-^>V/^7V*UJW -l- 9 J*9?)\/7^/) ^U>, 
3- (2-^>v5*V'J;i/) -7— 5>X3S>V75/) ^>J>. 

30 dr h^TU >»»*tUTttTB©t>©*^T?** : 
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■ 1 

WO 03/081344 PCT/JP03/0357<i 

3, 3'-#;u#-jkt*x (7-i?xw^;^-?'J» , 

3, 3'-*;i/fc;i/tfx-7-5?x5 1 ;u7^y^T'j>-7 , -t*7 1 (7h*-> 

x^;w 7^£tu>, 

3, 3'-*;i/#x;nf^ (7-^y^P75y^TU» . 
3-x^;u-5-[ (3-x^;i/-2 (3H) -'oy^yy »J5*» X^U 

1. 3-^X^-5- [2- (3-X9MP-2 (3H) 'Jf-V 
) Uf>] -2-^t^>KX 
10 S-X^-S- [2- (3-X^Jl/-2 (3H) -^>V^7Vy Ut^) X 

3 -X^- 5 - 2 - (3 -X^;V- 2 ( 3H) — "W/W/U U 5*» X^ 
Uf>] -2-5 t ^V-4-*#ityU> ? >^>, 

5-[ (1, 3-3*tl*n-l, 3, 3-h'J^-2H--f>MP-2- 

15 -r uf» if'Jf>] -3 -x^;u- 2 -^**y- 4 -w;ij-;>t> 

o 

#HBiB^«-^TO*<^*^^^»WtUTtt, 3. 3' , 4, 4 
'-fh7 (tert-^UA-^+^^x^) ^>y7x;>t, B«5ft 
fi^0f^^©3^^Srr&5NKX6 5 3, NKX3 8 8 3, NKX18 
20 8 0, NKX1 5 9 5, NKX1 695, NK7 9, NK8 5, NK1 046, NK4 
2 5 6, NK1886, NK1473, NK1474, NK479 5, NK4 2 
76, NK4278, NK9 1, NK1 046, NK1 2 3 7, NK1420, 
NK1 5 3 8, NK3 5 9 0, »t©tt*-&t>**«ff* Vto. 

7->S, 7y-r K5/7x>^©^7x>8fi*#j?$u>. 
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tim^(B)^ltlO 0S*^»bT, fi#0. 1-2 OSfiK, 

u<«o. 3~i 5mm.%nmr$>5o ^•k.^mmmma^iwM (f) s^tr 
oosMfc#b^^«»^Q©*to*«\ s#o. i-i5iix, 

L<ttO. 3-1 oa»%&gTfca. 

(D) <Z»D»3u /K >^-#U*7-(A) 
£S^ttfc'&'»(B)©£»H 0 OS*$K:;tfLT, 5I#0. 0 l~2fiM%, £F£ 
10 U<«0. 03-0. 1 5a*5K@gT&3. Sfc*58Wtaj^*«Rr!»BI (F) 

^tn o oa«Kfc»b3t*«ft* (d) ©^un»^ sao. oi~ ia* 

%. »*b<«0. 0 3-0. 8Stt%5ggTfc5o 

20 2-[p- &*:?)V7s.;) x^u/M^vWvf-JK 
2-Cp- <v>*^;v75>o x^u;v]^>v^/-;k 

2-Cp- {V^)V7^J) 3-S?;WI>-3H— C>K-;k 
2-[p- (^3^75/) ^UWt7h[l, 2-d]?7!/-^ 
2-[p- (>?>WU7Sy) ^'JJW^'JX 
25 4-[p- (S^^TS^) 7fUM*y U>, 

. 2-c (m-fch*p^>—p-^h^» x^u;w^>y^ry-;K 

hUX^JW7S>, tfU^X 2-7^ytfUv f X l-7S/tr^Uv?X 
N-75/7^K5 b\ 2-75 7;WHfU^X 5-757-2-^ b^ris 
30 KU5?>. 
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5 *mwmj&mz&vzm&mmm(E) ©*»& ;u u v-(a) t 
a£ttfc-fr*(B)©£W- 1 o o afiSPic^LT, ®s o . oi-i. 3 mm% , # 

£L<&0. 0 2~l*«Xfifln!**. Sfc#»W«ttfetoJ&nufitt!l (f) £^ 

i o oaft$fcftLftiij§fepji (d) ©»*«, 3i3?o. oi-iss%, 

10 $?£b<&0. 0 2-0. 7SS%ggT^5o 

#$89§lc.J: ^ 9AE«tma^»«t»403i|yij6fi*<D) t&ftliigaj (E) 
tt," =E;PJfc#t(E) :(F) =10-9 0:9 0-1 OT^it, ISKltlfc 
&©£&£. ^Wttt, $?£L<te(E) : (F) = 3 0-7 0 : 7 0-3 0T&5 

15 sifittm (e) tLT?s.><t&®m^z>mn>\z\*. ytmm&m <d) tv 
-r>v-;i/j wtot#^ 0 sfcttWfltaa^ mxfsmmw-i 0-7251 

0, ftftPFl 0-3 1 06 8 4#45«lt|B«©»tt-C#MI*n**^7U;P7^ 

25 i/-h**UT-, ^t<« rgf*m->u-x irja«aa^#UT-©ftft»affi 

j J (>-- XAv—, 1 9 9 150 tf3«©*^3Ett« l"PB 

, 2 0 0~>u-Xj , Mii&ttm r^i//wk>'j-Xj , «7K^D° D tm r-r* 
«wt;#a« fMR">y-xj rMP->y-Xj m*mmxtz>o ztizw®?® 

30 Ifcgtttfa ^7A« 0 t>/h£ tttttf«fc < , mfflt 0 . 1-20 ^m©$QH 
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nmiomsamte, mm&mv-od tmsmtsmoi) &x 
zmmmw <D^ioomm3\zMhx^v<\to. s-zommfflmmx 

mmmmz. nammm. mm^mmco^ mm&tz£*fa±t£i£z>rcib\zG%} 

TfcD, m«, T^h>, *~>P>, h/WX>, /fJHWh>, Trh? 
bHo77X ^>-tfx ^nn^^x *na*;VA, 

y-ji^^«k<fflvisna. u^L^e>, 7K«Jtegps, mm^mm, mm®. 

@Milt /W>y-#UT-(A) , «£M^(B)0£fhl 0 OSS 
S&fc#LTl~1 5 0 0Sfi&g&Tfc5. *rc*^M^^d^im^J (F) & 

20 ^tf- 1 0 0 a»^»u^j©^ffl4«, a# 0 . 5-1000 nm&nmx& 

m^t^cB) , xm&mm\(C) , ytmmm (d) ^j;^^^^ (e) 
, &m\zmcT^mm(ft*tev&t?z±m&mmmf&ft%. ^^xt:-^- 
25 m<omm mmmm^z^nx, ±#&m*rr 5. z.<nm&, ®wj&#o®m 

&mmM&zftm-5\z\t. mmmwimwz&faoftm\zm(5L. &cit& 
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T3mmm&*nz* mm^mnxurtmrnm^m^^tm^^ z. 
&m (d) , ^feiiii^i (e) , &&zt&m\zviw.n(F)*feMz®mz^ n*> 
izutettzmzmu. unttw&mmm*mft*mzM%mz£-DT®i 

10 b < \ty 4 s &*. &k«>jp&?*#£ v<uo. 02-10 mnre&s 
. mm^m-c^ z >&mwz < m& j $>&&& 5 ^\vgm \zw&m&<o & * & ©t 

£L<«0. 0 2~1 OmmTfe^. i«f^7lf7if , D-^a-^W 
15 JP&fiL »*U<ttl'-10 0/tmfc:feSJ;5fcSWrr*J:i:3V**b^. 

0, 0 0 0mJ/cm J gim ^S^d©tSHJ:D ! fe^Vit|2^tfflli 

25 Vv?n©#&t>|!f£l/<&V>. 

*P^A»riMftt^Ttt, Sift, ^©illi^iT?^^^ J£f& 

*nfcftosfe^*H*fc«>ic^M^it^ttiii^a*ff'3T, »gflt^s* 
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«cb) > ytm&mmMQ , ytmmm (d), m&mm (e) &&zf&M\z 

^-r^i:, ytma&^ufr'vytmm&m <d) ^.tcm^ii^j (e 
-£©fta£#$e> fciitr. z\n^<D^%mo§r^m\z\m^m\^miB) 

15 ©S£W3Mau &fc^©'>fcV>gB#fc«;Vf >^-#U T- (A) 

e:i:T^^T^^^M^i(F) #&#£#3E-rsj§£, pjsi^u (f) am 
25 Z.Z.T-. ytm$&m<j» \tv-v-%*mLLft%mmtt&oi&ft-z$>io 

30 #5S9Ifc «fc*# P ^ A«fi^t«Be»**P ^7 A t bTiaSTS fc« 
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> „ $>&w*i^ov-^-%**7-\z£.r)msi£ j &. *MyttKt$yt<Dmm 
znm-&tt2>zt\z£Q=?m*mz um.mxm . wt^->$i§ 
mz&, m&ftj&btc*u#7&*vz?-Tbu#7&tVTffl&±\zmwvT 

i5 vrc^/^->m^<o^^^^ct<Dm^&m^zBmm^n 
at*, centre, m$>fr*>&ftr$i'~ v-ytmttznots 

£8B#tM£©^£LT, jf^Ktil-l^mJ/cm^^T'S^. 

^ ns^tt. Tfes^mai (0 zrcttftmsMtem <o 1 (d) 
tttts^Rttsg (0 t^iism^ ©) tm&mmM (e> oa*-&fe*^ ztzzytm 
&mtemzmmfrz%T5mm%istzmzn*®W}*m\ n&m&m ( 

25 , @»JE7K«Bfl\ «BBMKfl\ *-fe/>^>y, pWWN^ H9>^»sWlw 

. -etrs. z.n^\zmmmfc\z^x$~*uy7k<Dmm.*n¥-^%ni5.E\z 
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%W^3l2 0 0~8 0 Onm©fc<Z\ ^ftftfcKr 4 7 nm) , He-Ne (#t 

^6 3 3 nm) , Ar <&ft5 1 5,48 8nm) , YAG (&£5 3 2 nm) , He-Cd 

m\zx/vv7,mmvxh0k^. mtm^mn^mtmmn\z^u mm 

*n!f7kBjm:\z&^T\z, mm. ^m^o^m\mmv\^u^t\ mm 
io t£nrcm<D&feik&mzt£®\z±ffiftmm*tom®w&ft^T. si^lws* 

20 HJSfll 1 

i) m^mmm tvx. mtv-jwv?- c^s^A^m mmv- 

. ;U^U"T-j, S-&S5 0 0, #UT-OJBtf*: 1. 4 3) £2. 5 g, KMt 

*V>V79V}/-Y (*R#*ifc*U- rBPEFAj , m^©JB»f^: 1. 6 1) 
25 2. 2g, rJSWKF) tbT^X^7-fex-h («t^MEKIh«« TADEj , 
JB»*: 1. 4 2) 1. 0g. 1^1(0 £t/T3, 3' , 4, 4* -fh7 ( 
tert-^^-^FS/*;V#X» ^>V7x/> (QWm TBTT 
B-2 5J ) <&h*X>«ai*MBES£Lfc3, 3' , 4, 4' -fh7 (tert 
->73-)Vn-**z/%)Vi$=.)V) s<>V7*J>mW*0. 7 5g, 3t«a5fi* 
30 £ l>T>'7X>36fi* (B*iS9tfi3(Msfcill, NK1 5 3 8) 0. 0 0 8 g, 3frfe 
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, NK1 8 1 9) 0. 0 0 3 5g, &«fc£#gj£t LT7il b> 1 0 gft«MTS 

2 ) d ©Sjftfe $60mraX60 mm'cD^ y Xg&Otf-p K&ji&GDJP^a? 1 

5 o~i 5 umiztzz&oizxvyn-hlz&vmitv* im$m&ffiTz\t\z£ 

3) Z<Dmmi&<Dm&m\zmfrS 0 Mln©PET7^ Jkk£&i2:T3;&ig^ 
10 4) 1 5nm©Ar-ft>l/- «f-€K-A^^J y^-Tf^U ^ 

5) MS*D^A^J;^R«a*nif7A©W£'€-n^nHl*«k(OT2 
K^T. B*K (A) ttV"-1f-»4»*, (BS) ttt-Ay^Uy*-, (M) 
15 <S) liM. (Bl) (B2) ttlMBteT**. 

S®M^n^7A^J;^SI*M*n^7A©^«. $ft«±T© 1 b©7&& 
g£0. 5mW/cm 2 tUT, 5#|tfla>€> 4 0#f^ §&7fe»<fcLT2. 5mJ 
20 /cm J A^2 0mJ/cm 2 ffofc. 
§H«J2 

hjs^j i ©S2-&mfife»c^viT> ytmm&m®) tbxm-imoRM \z, nk-85 

A©H7fe«, ««±-e© 1 •o<D%Mm$: 0 . 5raW/cm 2 tLT, 5#P B W> 
25 6 8 0IMKI, M3fcfi£LT2, 5mJ/cm 2 ^e4 0mJ/cm 2 fT^fc. -^© 

»3 

HWJl©l3^^fC^^T, mm\(0 thXS, 3' , 4, 4' -fh7 

(tert-^;p/t-*4V*;wfcyw i>V7x.s XDRt>K>\z. 2, 2' - 

30 £7n (o-^na7i-JW -4, 4' , 5, 5* -x h^x-Jl/- 1 , 1' 
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— tr-r syv-iv (ffiitDyzf^^xm b^cim) £2-*;i/#:7>^ 

5 M#>&8 0$>ISU ^fc»£LT2. 5ra J/cm 2 ii^4 Om J/cm 2 fTofc. 
^l»J4 ... 

lifts, 2-^;u*yh^>y^7^-;w ©ffcfoDfc2-*;wj:/Hs>\/ 

WtWL±re<D\-O<Dym&*0. 5mW/cm J tLT. 5»e>8 0m 
«3fc*£UC2. 5mJ/cm 2 #£4 0m'J/cm 2 fr?fc. ^©^©^«^Sg 

15 gffiftl 5 

. U-h (*|£#7.*tS2, TBPEFAJ ) ©ftfc>9fc9, 9-tfT. (4-tHD^> 

& TASF-40 0J ) ^ 1 iC^T^iJ^TM U&. 
20 A^*tfKi^l*D^7A©«3ttt» &ft«±T©lt>©3fe5&K£0. 5mW/ 
cm^LT, 5#W£>8 0#p B l f&fe*£LT2, 5raJ/cm 2 *640m 
J / c m 2 fro fc. *©ffi©jft»SteK« 1 £ ^^©^fP^ff ^ fc. 

25 h CfcRtfxltSiL Tbpefaj ) ©to 0 iZ^ X U 7. V h ;p h y 7 ^ 
'JV- h (Aldrichft§[> pentaerythritol triacrylate) ^ 1 {C^TfiJ^T^ Lfc 

5mJ/cm 2 ^64 0mJ/cm2fiofc, *©te©/&»IIJ60J 1 1 f^&©& 
30 fESrfTofc. 
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tt&M 1 

msm i <D&£mifrt>&&mmffl rm\&m &wqbw£* o£onki819£ 
5 &m\2 

nmm2<m&mtt^&&n®m *m%m trnvm^tz. o£dnki819£ 

10 mmmZOW^n^ii^^Mm\ rNK1819j £3X9I&V>*:> o£«9NK1819£ 
JtWJ4 

^3ifi^l40gB^M^^e>^6iiM TNK1819J *MVm*tc. o£ONK1819£ 

15 jpx.^vii2^7^ h^UT-m^ti^sufc. *<D®<Dmzmmm4 tmm 

20 flSoD&fefcfr^fc. 
Jt^6 

H»J6(7)@5'&a^^e»3SfeJi^d TNK1819J ^£DNK1819 

25 ^©tc^Ts. 
a) mm 
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b) m*ffl* 

mmtfruVvhsommm*. ytnv-**- (photodyne^, optical 

POWER/ENERGY METER, MODEL 66XLA) £<k *)\%%tm$T%<OfeV>&*t D, & 

(%) = mttft&m/AMX&m xioo 

-550J ) }C«k5^3i^O«lC«fcD^Je>fe. • ■ 

&> Z. ©* o if 7 AIE^«|3^S OGDfiTttfc < JB*r«W©#fc«k r> Tfrfrtt 

15 cituc&u Jt$fc#i i~6 T?%Bnrcmmi*utf7j±35£zf&Mm*citr7 
a ©©^^.fcr^ii^^n^niiJi^ i ~ 6 1 mtm~-v\t$> mm 
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V 



BPEFA : ¥7*J jl J *ci/X-$ J *-)V7 )V3?\/>i?T W V—Y 

B-CIM: 2, 2' -fc'X (o-^OD7x-;i/) -4, 4' , 5, 5' — t 
5 h7 7x-^-l, i' -tf<5^/-;u <«±£D5?*"5Vv*;*a») 
BTTB : 3, 3' , 4, 4' -fh7 (tert-:/^;W1-:*^>#;P#x;i/ 
) ^/7x;> (B#«j±gi) 

ASF-4 0 0 : 9, 9-fc*X (4-t?D^>7xZJl/) 7^*l/>©^U 

10 mm: *P^A#E#£tt&&fcS/hO$#x*;i/^-- (mJ/cm 2 ) 

fanm^^-r^m^mt^m (b) ttranttfti (o ^^^(d) 

&mz& vf^mm^^xmm^m^t-r^ z. t^-v^^mmnfth 
o n-i y (a) &sftttfc6*i (b) os&'ft ttmz-tfttemft 

30 
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%*^tz>n.%mt&m (b) tts&ii&aj co t> ^^fe^t, at 
&*m»o (e) t*'£ts*v>fyj*m®tt®m'7* vm^-mmio 

2. *6fcpna« (f) *^tr**«iiafi©*ny7AiE»»wffi 

io 3 . wmmmmsn* u t- oo #8&^m&»j®Ta& 

4. xf ^>#Wfo:za*S££WT SS^b^4& (B) Sift 
15 *1. 55^±©X5=-k>tt^FiS?Pmfi#T-fe?)lt^ 1-3 ©Vvf ft^Kit2«t<Z> 

5. X5F- V >&TOft- SS§££*rT £S£ttfc&#J (B) **, 9, 

¥«#T*sit*^i~4©vi'rn^{cEm©^D^^AiB^*jM>'* 

20 'J7-M. 

25 i ~ 5<D\,*TnMz&m<Dfcx3tf7&ftmttn%7* ^'Jv-m. 

3' , 4, 4' -fb7 (tert-yy;Wt-**5/*;W«xjW W7xy> 
X JM—***) 'vfrtfX ter t- 73^/1-**^ >V/X< h& 

30 «k # ;in £ © 2 et±©a^to"&^ d atfna t>©T? 6 
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*/-JVmm&ifi. 2, 2' (o-^DD7i-;W -4, 4* , 5, 5' 

-rh77i-Jl/-l, 1' - 5 ^A-;k t*7 (2, 4, 5- h'J^x- 

7xx *^1/>7;p-, #>77-3VX x**>x KA;^^'>;WbD- 

15 10. 3fe&J«m<E)tf. ^-^X^U-MBSMfc 7S>fc£fc, * 

1 1 . tt$n i - i o ©vifn* tia«©Jh p ^ AGfttt&js 7 
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